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Abstract of JP2002287742 

PROBLEM TO BE SOLVED: To provide an 
electronic musical instrument which facilitates 
visual recognition of string touch strength to 
improve the usefulness. 
SOLUTION: A display part 22 consisting of an 
LED is provided for every fret member 35. 
Piezo-sensors 1 5x and 1 5y are provided in 
leaf springs 14x and 14y for every string 
member 51 and detects a string touch 
operation and the string touch strength for 
every string member 51 . Touch data Pz(n) is 
substituted into touch strength data TC(n) of a 
channel CHn to which sounding is indicated. 
Pz(n) is determined by a signal supplied from 
the n-th string touch detection part 67 out of 12 
detection parts and takes a larger value for a 
stronger string touch. A key code table is 
referred and a current of current value L(F)-Ax 
TC(n) is made to flow to the display part 22 
corresponding to a fret F calculated by KCD of 
DREG(n) in EVTBUF to emit light for display. 
The display part 22 emits light the more 
brightly, the stronger the string touch. 
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(54) \sm<o^w^ 

(57) 

[»PSi#Sl LED-C'«5^gP2 2{±«-7U x h«P 

(n) (CrJ' /f-x-rJ'Pz ( n) $:ftA^«.. Pz 
(n)<4, 0~1 lc0 9t.nSac09i3£«!aigP6 7*>ii, 

EVTBUF4'COKCDREG (n) <OKC D*>/?>S>10 

(F) =AXTC (n) 2r8iELT%3t^*S:fi^P. ^ 
252 2a. SE3SfiS*<5iiV>«Ii:BJ2,<f63t-r«.. 



( » y g^-^a^«yaiteg(sattBrg) ) 



TC(n)«-^' y J-'T—^ Pz(n) 



KCDREG(n)©KCDA»e»7L'y hF«: 

I 



:7Uty hFCDLEDlcSlEf «31WB[^ 

3t^[L(R^A*TC(n)lU L(F)CCcfc:pT 
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^nffi^-}3\^i.z^'yx^ix^tmmzma^^tL 
mrs\,^x. ms.T^—^im^mzii^jm^ixfz^-rA^ 

8t^x-f •y^mzMm-ti>mm7ikmz':>\,'^xco^ 
=r-9\t. mmw&^isct&^mzi.hmi!k^mzm^ 



—4 401 yitfi.fi^ 1 JStcisecom^^l^S. 

mwsi^vm.\m-mz^ ^m^^fitdSi&^mz^-^ 

mr}\ ^X . Bifie-r- IXff^gtc J; O ?Xf#$ a- 

i: Srfii;?. ;t i i: ?r!^gi i: "T 4«^SKiS. 
[000 1] 

S J: 3 1 U7tlE^»(cra-r 6 . 
[0002] 

^i)mhixx\^h. z.<nim=¥^^x'\i. mx.\i. 

^9-mzmL L , ^^^\k^mzWi.»tz^w^<T>m. 
mm^. wst^m7m^iK\jxm&\^< -E-o«iai«# 

[0 00 3] t.tz. ?£g5Wc*tJCtTLED^tfO^S5 
mFf-\iZ L E D S-Ktt . ^St'- i'^^-v ^/l-fg^-r 
[0004] 

[56HBA<ft?^LJ:-3i:-r6iiUl] L3&>L^:*<<^, iifi^ 
i:*«-C-#=S:*»o/i. S^miz^ hm^iziSt^X 

[0005] ^rti, ^rJ'-ja^s^s. 0yi.jf>'N-r 
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U*>t5r*^<5>. c:<?)i©^tct, aS5£^'<S^S 

[00061 ^^mi±Mm^mm<ofs\mt:fm-ti>fc 

[0007] 

tc*f|BB<Oii^Ja KOm^SJi, 1g»<03£S?«i: > «5 
[0008] ::«7)«}«tc±ix<f. «St<0«-3£SC«tc«-?- 

«4. |irieiffiR<o«-5£SWtfc:*tJCU-c«aRiiiiss*i.r*j 

S:«S£twJ: OiSiS^K: L-C*ffltt«ri««)SC: k*« 

[00091 *%HH<0iS:*Ja2<0ffi^«{4. « 

S*(*:{=S<t^.tl!t«ao3£gP«k. Bfri2«acO#5£gi5 

«tc*f-r«.s63ii6f^&«iai-r«.ai?^f^«!ai#sk . liJr 
»co«f2^isk , frtesg^fSfmaj^stcj: o«aj$ 

Sk «-fili.A:C: k Sr^kf & . 

[0010] z.<nismzi,ixM. m^<nm^\z.m-h 



S X - . lXt#$ ixtz ^ ^ rJ' tc 

/ h kSkcore^kll^tc, «-«ig^*Seic*tJC 
ea«#r«48£3£ U^c5£0S£?S3!&$ «:««-C'if5JiT^ 

6. j:-^r> mis&^^^smiizx^vmm^\z.\.x^m 
[0011] 19^:53 <o«^i«»i4, ±jei«*« 1 iJt 

**«lffll-r S k Sr^k -rs . 
(00121 C:«?5f8fi^{cJ:ti«f, 

«3t5Sffiat^«S^<OiJ'-«:<kt— :fr**SOfflI$fLS. ^ 

mut. «^?*^VMJk-fBtafeSSr5fi< 

J: 0 Si«iMt=ftIil-rs i k , flKoac®^ 

t::ffti:rsc:k*«T§&. 

[00131 mi^A<rM=^mt. ±iEis*3a2ieK 

?t^iKS.tX^^<OiJ^-^r< k t— S C k i&«r 

ak-rs. 

[00141 c:o««tc J:*vor. f-v:t-/MgSrr-^'t= 
i5tf^?£g6tricWJBt- &«®:«^«IZ^SS«^9^>, MIS 

^^c[m^^^'>x^imj*mm.Tm»^ixh. i.-> 
X. msM.^-wnmtms.t.tzKt^f^^zi'iX. wsl 

O^SS:S:^WtcftIS-r&C:k*«T^. SE3fe<oa[g^tc 

x\ vmmi^smmizt,i9dLXi,;:ti>fX'^f>. 
[00 15] W«JS5<o«^«»4. ±Si9^2ifc 
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[0016] Z<r>m&(,ZXtHi, ^^^l^X'f y f-g? 

[0 0 1 7 1 ^*J. ^^^JVil^^-9\t. «S»t^ 
[00 181 iS*^6<0«^l!^S<i, ±Kie«JSl-5 

<oi^r*t*»i«tciet2«ofli^(ctiv>-c. mixm<r>^ 
s. 

[00 19] :L<r>i^m.zi.ix\i. J^^^-r-i^-**, Sg 

[0020] it««7<otg^agsg<±. ±ieia«w i ~4 
<ov^-rii*»i3B{=:IE«<oi8«t=t3v^r, l?riEf-^':*>;u*g 

[0021] Ccofil^Ciatf, i5i!g-r-:J'SrSi^;y'f 

[ O 0 2 2 1 . *S^B3coiS*^8i7)^^S{4. It 

mmzmrf^.^xm^i^^m^m^^^^skt. ms. 
^zx^m%^ivf■^^^^^'—!^\izmrs\.^x. friex- 

[00231 zcommzxMi. mL<7>^^9>( s ^ 



[0024] 

[56Bfl<oiis£co}e®i KAT, ^w^mmimjm^ma 

^miLx^mth. 

[00251 (mi o5iife<^)0® ) m 1 

1 ffymxi(r>mm<.zg^h^=Hm<7>w-wmvs> h . 

Pfrgp 1 tizm.h^mziin^tV'^^A tm.»h1xh . 
t:>tii>. ikm-i>Xoi,z. *ig^ms<4. tE^v^^- 

(/yyiy yh laSrff S JL^k^<OXoiZ LXmiS:^^ </ ^ 

mfp^^^imwumiz^ Ltz t cox-h h . 

[0026] >"?:t^;P«lf^gS4<4J!KSiiBa^t- )<comM 
* OA- Vi)<^X^mX'. ^ t 'J X?- Htc^Stt$fL;t* 

[0027 1 ilTt. ffitfO^StcStU. ^^:yX?-HlC|g 
ttS^iTtft-r— ^S:M I D I (i#<7>?g-Cir-7';W3- H 
6 0 S-^J-LTiSfi^* C: i: & . 

[00281 ia2«4, 5£A:^lgS5$:M*SSl*>'^.5X0J1- 

«Lfc:JB35^«a5^i-|Sf®H-Cif>S. 04 -fe>-Hf«cl0 

eo^mmmmx'hh. ^t^, m2izu, Tir-x2 5. 

S«2 6^4aS#tT^^^:V^. S«2 6<0I^Wlc:J4, ^ 

[0029 1 laitCS^-^iotC. 5£ffl«5 1 (S3# 
fiS) <4, 6* ( 5 1 a — 5 1 f ) m»h1x, ^9-<^^ 
<0;fc$t=ffiO, ?£gl5«5 1 a*«at,>fc<. 5 1 b --5 1 

f i:v^djai?Taa<=aro-cir^s. #k85«5 ito^* 

|6]tC*Jtt«.M«gi£«lCti. ?£Se«5 1 a~5 1 f tcStlE 
LT, %3t^^^LD6~LD l*<l6{t<?>ttTV^€.. 
[0 030] EI3(c^-rJ:at:, ffiSms 1(4. ffi?£SS 
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5 lWA<<$g62cO;g#:fi-|S]lcSt/. ffi?£gP5 1 WcOMJg 
a5**ffiifrS? 1 ffltcSft Ltztk, Ml/WSS 2<OM^:}Tmz 
WaiS 1 Xi: LXmtf. $^,CMWS?5 1 X*^<?.IB«sS8 
llBltcSttLT-4S§gf5 1 Y, ffi4gg?5 IZ (a2# 
88) 3if<m$<xrv^«>. 5flr*j. 3£fi»f5 la, 5 1c, 
5 1 eTJ4, «fgP2ffll*«ffil4gSS5 1 Z, R«fg?2{ffl 
ffl52^R*JII!l) *i-iiga55 lY 4:^:0. ?£a5«5 1 b, 
5 1 d , 5 1 f T**, tiai208*«-4i3aJ5 1 Y, R<fg? 
2ffl**ffiSSSS55 1 Zt^S. 5£A:^)gS5{c{i§/?>tCitt* 
(WSSP) 1 BAiiStt-b^l, KSf!«5 UiMSftS!5 1 
XT«t*SB18(C«dtS<l-CV^6* CixtCiO, ffigm 
5 1»1, Pf**gB5 1 XS-4"t^i:LTIlliJL, !£S5«5 1 

[003 1 J 02tc^J:3fel, 5£A^)8S5(ct±, 4K5£ 

4. -fe>"tr«cl 0«, «^S5«5 1<75— «SgS5 1 YJfflC 

Bia^ix*. -«ti5*>, -fey-y-ftci o«. !sawt5 1 

a, 5 1c, 5 1 etC*tJC^^t<7)*«R*?2gP{ffl(Cffil£ 
Sft, 3£SP«5 lb, 5 1 d, 5 1 f tCifjC-TS t><Oj&< 
«fSi52«8CiiKSnTV^S. 
[00 3 2] ?^:^3SP5tcti$^>tc, iM<r>:xh yjm 
=fM.$il 9*<ift^t'^^^•CV^S. ^ h •y-'N-ffl:^-t>*ri 9 

14, #Kgm5 itc««;LTatt^>ix, !^ap«5 loffii 

fflSP5 1 ZJHtCge^SiXS. m(7)Xh •y-'fffl:3'^1^1 
9T-m§nS«-^«fc:«-KSS«5 l<0fl&SgS»5 1 Z*< 

jfiisfts (02 ) . ^mt5 lamus i xi&+4i»k 
<oiHii&^jKS:«$ii-r&«siJ2r«/::-r. <$gS2ffiiat/K« 

&l2mPHz. S£gf«5 10MtX*|fiifc:tiV^T, •ti'-^-ttc 
1 0 fc h yy^fflrf A« 1 9 i:«^tcieg$/xT*i 

5£SP*t5 l<^Mtf:frrfiIfc:*JV^ri3!«T«.-bViftt:l OH 
<r>fSm*^:Kt^<^-oX\'^i.. !£A:^jS85{C{4, Sffi2 6 
i^^t^v-'irtlil^Sir, S 4,tc5£A:^3SP 5 «Tt>--:^ 2 5 

iz^^i^±ibm&^tii> (03 ) . 

[ 0 0 3 3 ] 04 iZ^tk-rX 0 (C, -feV-^^W: 1 0J4, ^K-'^ 
^^#:l 4 , r/Af*: 16(16x, 16y), ««p6S« 1 
1 , t:xV-b>-*M 5 ( 1 5 X, 1 5 y ) BXf'f'O .y ^ 

«i 7i?xi8«$n«.. w<^-w\ A^kt-^umx-m^^ 

*l5¥tt$:*U; -e<OSSi8^14a*<«»g|{«l ltc;t^i^- 
12-CK[0ft(t^>ilTV^*. ajaai514a*»<?,<4, 2tS: 
<0^''N'^^ 14 (1 4 X, 1 4 y ) A<S*»>5rraRgSr»oT 
B&T?TtcK^*>?e<0 J: olcSiSS^tT yo y^'W 
1 7ttaA:ftgS5<!0^S2 7 (02. 03) tcBUif^ 
yo<y^^«l 7 1 l**^^*''! 3-CK0# 

[0 0 341 «.«.'<:M4x, 14yOjtlSa5 (e*S88 
g?) 1 4b ( 1 4 xb, 1 4y b) -5-iX-e"ix:^/s 
ftJl6x, ieyi)m.*)ii»hixX^^h. 02 (iK^^ai 
L0) t::SrrJ:-3t:, ::fA«cl6x. 16yi±. 



=^^0Jfe^l4bS:T'7^■9--^UT^gB^Sn6. 
T , :^'A«!: 1 6 x , 1 6 y <7)l*Jg5*<«>'N-^^OM5fe^a! 1 
4xb, 1 4y b^OI*^^ffl(caT^i'-L.0'?ji^T•«r^&. M 
:fA{*:16x, 16yi±, i^-TA-tcSfOiUTtJ 0 , Cl^t 
iCioT, 2R<^^>'<*14 (14x, 14y)ScO± 

[003 5] :^A«sl 6x, 1 6 yJiV^-Tixt^R^^O 
Xl«ia5i&*U, Ifficoa'Z.f-lcl 6x, 1 6 y 

■C, C:<0:A:1 6a?r?^a!«5 l<0-iSg55 1 Y*<ailL 
TV>«, (03) . ClfttCiO, «i^<:M4xiOjfeaga51 
4xbAi, rf-6.«sl 6x?r:ft-tT3£SP«5 liO— ^gP5 
1 Yi:y>':5'-r-l.k«tc:, ^K-'^^-l 4y<0$feSfgSSl 4y 
b*<, rfAffcl 6y*:ft-UT5£gP«5 1<0-aga55 lY 
h'}l^-^-rh. fztSX^. rfAWcl 6xi;:3'A«cl 6yi: 
ii^i-ffiUTV^ScOT, KSPW5 lcO-JSSg?5 1 YcO^iJ 
*ri«a»Cj:r>-C, «A:*.14xi«:t±«A:M 4y<0V^T 

[0 0 361 ^rtJ, 02 (l»:#aiL0) t^S^-Ti^lC, 
M:S'^«tl6x, 1 6yi:3^«5 1<0-Sga55 1 Y4: 
tO^Wi, atCAlVl, W2A<Jg{£$tT,S. i605Srt/W 
1, W2tcJ:o-r, 5£SB«5 Itc^fflStcfitixrt, 
^ffm-:f)X'Sii\.\i^:t.V^>^\ 5»4RJBUi5:V^J:3t= 
=5r-5TV%S. mJf, m3ffi60A$:i63£^«,ot 0*^. 
m2K*T't,iJ'-t»i6$-»irT r)Jt J: a^:«^T't>. 
JB25£<og6%iftm4«t{a$#T.^rv^ J: d tc^ro-cv^* . 

[00371 exV-b >^13 (15x, 15y) <4-f- 
ir-5'n«>'N*^- 1 4 X , 1 4 y t.zmi^ tytx.X\M> . «-l:fx 
y-fe:^1M 5x, 1 5yl4, tJcy«^-C«: O , 
1 4 X, 14 y<r)^fi^{.zis\fi.V&x\r>mz^tt^txJS. 

^imt>tx.. ^WLf<-^ 1 4 X, 14 ytiimxsmsi.^it\^ 
x^w^5 ios85a»f^s:«tai-r-&. -r^ri?^, msm 

5 1 *<J*SB 5 1 XSrtf/Di: L-TllliJrrS i: # , ^^W^^^- 
1 4 X, 14 yOV^-r^^.*»*^^^•C, Jt*5f S tTiV-fe 
(1 5 x*:t« 1 5 y ) 3!»<ai*fi#*«^-rS . i 
*it=J: "5 , 5£SP*r5 1 (^mSlMi^mfm^^ii^^^ 

tt5 isnzt$ittiiix&^ifc^<, «!aim^*«txy-fe 

>~9-l5x. 1 5y<ov%-^Yu&»<?>a:;'jSfut*»tcio 

yrxho-j^-CiSA^STtftSb-^-Sik^^-C^S. #3£ 
S5«5 lt::RIL., trxy-fe>~»M 5xl4#<^»r-/rxh 
o-ii'^ajffl, exy-b^'-y-i 5y{4ir*>^^'»';^ha 
-i^tktiimi,zm^'^(i>ixi> c t ic^rs . 

[00381 *»*>S««k:*JV>T , ^J4, jl«»4lf y 

='f:^^^i:ratilfaT?£aJ«5 1 SrJgi^cJie-y :?T<4t 
»ttfJ:v^. 0«i.»f, «3i<o:rcrttc5£SS«5 ltc5£<73MtX 
^ritiI^<0:^j*tWJ?.Si: , KSf«5 l tmSHS l XSr«*»'t^ 
tCEiSL, -m^5 1 Y, ffiSagP5 1 Z7!)<a55£SS5 1 W 
tJ4T®W»c;^TR*t:*riSllcSflS-r&. -saSJS 1 Yi: 
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1 4y<0^r^-ri^*>*^S^t^. 

[00 3 91 y^yyjxha-i^to^irmizt 

1 Y. fBUSaJS 1 zii<^M1jfiiX'f>hD2:ff(iHzHSIrr 
ti, «^N'4.i 4y*<D2:6-|6itcfiltf. — r-/y:x.h 

YtC i 0 zfM.fii 1 6 x35><«a&S*tTffi-'N** 1 4 x*«D 1 
100 40 J ^ir*>. 5$V%:*3S:jDXJtJ&&<i. ft!lSS8S85 1 
1 $r«t<, 'i-^h*>^m»S 1 

4 X , 1 4 y <OWtttc: J: otKSm 5 1 *<*«BCtSk:^ 

»E(cM-?)^fc-rS. -E-<Oi:^5£SP«5 ItCz^&^rJnJSjK 

h o-:^y«Oi@-^«t:xV-fe>'-'f 1 5 y *-^>^aifi^ 

5 x*>4>«taim#*<ai*$n«.. 

[004 11 t^Jiy-bi^l 5(i, ^ifttniSjeicjct/^ 

tisL, ■f:ftizftitt:m^^aiij-rttmf>ti>ztij^T 

■^«:ai:^Ji-6i:«'?>i*C:i: t-C#S. ii^Ji, 

ti>Attis. !£a5*r5 l^■s^g^■^^.5fist-l^;t>::a^:^3*<^t 
[00421 05(i, micoB-BmizmoSi^wm 

[00 431 |$gP2»i:. T^->^4 0. ±^r— X3 0, 
S. 7P-yh34«*3t, yU-yhmt3 5</>WT^iZ 

li. ^:S'~<r)i§r^izm^m'^mii;m<^r>x\>M>. 

[ O 0 4 4 1 7 U -y FEI^lSli 1 2^0lft^«:«(SB 

^mt-r^K 1 2ffl#iE^s. ^^-c\ muz 

121 2«ej:0t!S««ffl!«7UvHi. 



tc. -''C;r,yHf(^g84S:ieS^&®lSfcLTfiIffl-*-6C:i: 

[00451 71^ y hgB«3 5<±. 0 1 tC*-*-J: 3 
^^b- y h3 4|Sl(catt<t.fT.. 7Py hgt!«35{±, # 

^v\^-jvnm3 3<r>nU2<r>^-yi^\.zi^\fh 

:^S{±. •e«W4g«7^.y h3 4<0(ai^i:B&|^t«$. 

(±. T:^rtcwLii;s^^5rtigt^^:-7Tt^o, ^hKzmtsm. 

mz\t. T^rldftttfeSittftc (aj!E<^)^ttttA3 1 at= 
[ 0 0 4 6 1 S«2 0 J±7 U V hSmS 50T*t=lft»t 

hti.. :icomwL2 o±izwi^mj^2 1 fc-f-iicstiE-rs 

hfflJ«3 5ttt=l6»t^.<xS; JfK^'f •y^3 1 
(4, 7U>y M|5«3 5«Offci:|31t, 7 2ffl#^tf-«.. d 
Off5£X>f •yf-3 IT'Ji, 7Uy hgP«3 SCOjfT. & 
tXJrFJB»<Offtm;rJ:-5-C« ®Jg«;S2 1 fcifrift«>iS3 

iJt. ±ieS«2 0±t=:iJ>-^T7P-y MS«3 
5<0fiTK<i, LED-C««$nS^S(52 2 
S^SS) *<«-7l-yhgP«3 5mclS{t'^ftS. ^SP2 
2*<fBtr«i:-5-<05e**7P y hSmsSSriSjaU. 7 

[00471 ^t- y hgp^rs 5<i:. ±^r-;^ 3 0*»^>5? 
aiL3ttt[»$xg53 5 B*<JgTi¥T$ix6Cl t-C. T*" 

^=:^?La»nrtltc^r-:>•c^^6. yu-y v-mt 35 ifiWL 
mmj^3 1 ai)m^mA2 1 icast-s. ^sssscoj^® 

^ 2OC0lf3£X^ .yf-3 1 (|il^«^2 1 i: ^r!ft«^3 
1 abCOm<2'0) im^^tX-hiif, PI}f^X>f .y-f-3 

<*3 5iOJ¥T«f^*^<*aj$tL«.J:9tc^r-:.T»-^€.. 
n3 5i:WT-ttk^iZli. Lfcttif :^i.S53 5 B 
tU)><OiQ3iizi&\.MiLmX'¥?T^ti&<lt*<hi>. -C-cOlg 

[ 0 o 4 8 1 @6u. :*mMi<^mm<n^'f^n<ommm 

[ 0 O 4 9 1 *:mi4gS*4, 7P <y h;^'f y^Sfee 

'i^m<r>-u) . -e^offex-f y^ees, mmi/^ 

{4>^-y3.^X) 76, ai!im^^^:y 6 5. CP 
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U6 0 gp) , RAM6 1. ROM6 

D/A^«iSS7 8S.l/r:^r 7 9 $::ft-fC-<f H v-^ 
t»^S*tTV>S, a^]fflllHlK6 4»C»±^Sft2 2*< 
[0 0 50] hX-f yf-Sfeeti. ±3*L7t7 2 

tTjffcO, CPU6 0tCttt&$ixS. ^3£^tt3g56 7 

#3£Se«5 l«flC2olStt'c.tL. :^at-C'l 2<lflRfiE 
-r S . H0tc<4, S6?^aiS5 6 7 <0 a ^ tx V-b 1 

[0051] mi.l£. ta:v'-fe>'ir 1 5 x*»^<0^ajfi 
#{4, fi8Sffl6 9Tfi8£S*i., x>"^o-7^aig87 0 
•Cx>"<.a-rft||l**Jg^S<x, P • H (t:-:J'*-/U 
K) «!{fJgP7 ITifeJ^e— ^'*<«iai$it. XU-yi^a 
/WHJt«ai7 2*cJ:?.Ji3«[<^«^s e-^'*W^<7)B3M 
S:i@i;t%&J4, A/'D^S7 3(ci-:>T^aifi-^j!)* 

•e<^3*.01 b' y h<07'-:J'*»'?>bUXfe!{llSP7 4tc:J: 
— ^'(4 A/DS*l«7 3*»<?, C P U 6 0 l:«6?^S«^ 

[00521 exy-fe i 5 y <oe?aifi-f^<o!£gp 

*ftC*J»t4 txy-feVlfl 5 X. 1 5 y <0«!aifi^S:5a 

s. 

[00531 -f-tOffiX-f y^Pe 8 fcJ4. -''^J^/WtSfPSf 
4lc|ft(t4>ix/i«-ax'f ./^IfAi^^-tS. ii&r^^^ 
* U 6 5 tcJi, ^ t 'J >/ h 6 tcjf AS/ut;^ ^: U ;<? 
-H^*<^S-r«. il<Sl/F (-f V:?-7x-fX) 
7 6J4. ^S«<^-f :7i'f;j.?r ^TL, ffecoM I 

D I flass^co^gpi6a*'^.M I D I m^ix^ t/s 0 , 
M I D immf>vummz^:hi'tz*)-ti>aii*. ^^-v 

[00 541 CPU60t4. 2|s*3Si^«0$lJ«Sr'BI&. 

RAM6K4. «-a-r-^'«rie«L. cpueoA^ro 

:/7Ai&||«-rS^<0V-:J'xyri: LTt«filt-«.. 
ROM6 2»4s CPU6 0*«|?fTt-S«IWra^^7A^ 
!&*StttTV%S. ^iB6 3{4, CPUeOlcioT^W 

3>'-c*s. #aay-x*<jftjep{tyx'*4.^(4, 



n?:^h*>'X-7^x.ss»4. rv7"7 9atfxt:— >jf8 0*» 

4>^0, A/D^^S7 3*>^«055l#fi^Sr#S«^tc 
^•ri>. 3t7K/P«l{U7 7<4. §®6 3*>/i, 

^CPU6 OtC«l&-r«.. ^5^JfflI[5l8S6 4J4, CPU 

eoizxh mmiz&rs # a^^g? 2 2 ©im-s . 

[ 0 0 5 5 ] 07J4, 2fs||j5S<7)jg®{c;tjltS-^'f vyu- 
f^>'<OigiB|c07o-f--v— h Sr7i^-na"CA.2. . 

100 56] «-au>''-^^'^;^'>>^hillf<0tD«8 
-fbSH^fU (;:^7^yrs 1 ) . ^^mm^^^y:>(-i'<o 

07«O'f'C>'MX'?ii^JaS5r5I^TL (;^7^-yrS 
3) , ^(OHh^mim^tX (XT--yrS4) . wl^:^ 

A-A-^«-^;^-f y^tcj: 0 , ^j^S^A, B<Ofil 

[0 057 1 08»4. m7<r>Xr-yyS3Xmn^tli> 

f-\—hi:^-t^Xf>h. 

[00581 hU/>-(^>'h<r>^t)<^^tlh 

& (J^T- yrssO 1 ) . z:iX\^o hUXf^'Obtc 
<4, ^U-y hg8«3 5cOJ¥TtCj:SJf?^X>f •y^3 1<0 
sf-Vjt^ ( (laT. r^i^-y h::^-^^ 7U' yh:t7j i: 
Wth) ) , ?£S?«5 l<0^3£iftfP (T-y7-;;^ho-:7 

7*><^<0^i&5i-7S:55-rU^-i^ft-^<0SfiAfft&. 7 
U-yh?!-:^, 3j-7<!0>f'<i'h56^«47U>y hX-^ -yf-Sf 
6 6*>^>c0ft-^{ci: OfiJSO^tT.. 3£SW5 1 (Ommbi^ 
co^^-yh^ii. exy-fevi^i 5x, isyo^ffi 

s. 

[0 0 59 1 f-A'^>;UCHS:-»;--^L. iaiS-T-^ 

#f-A'^^^l'CHS:gli^-r& (X-f ^^880 2) . CICI 
■C, 3t^Sfi<OJ^<S{;*JV^-Ci!!lS$n«.f-^'4-/UCHI4, 
12<l^R£t, -e^TJf-A-^wUS-^S- Tnj (n = 

0~1 1 ) ±ief-r^vUCH<0^<4. JilBh 

y^y-f '^i^h**^^-/ h:t>'*:^J4:t7T'*>oJ^^*>5*> 

^yX'Si-otzi^^ki^ n= (G-1) x2+ltCJ:o-C 

V. y^s i{c*tje-rs3£g?«5 

1 i&^-Tffi-C* 0 . !£IS«5 1 a. c, d, e, f 

^n{4^(C^S. ^:J3, ^SB«5 1 a—fiVXT. m 

h^y. 3!-7T^V>«^J4. fl63£«iai«67*»feOffi# 
i/oJ4Jt7 U'<JV'1^^ 7 7*»^>i0 y o 
X , f-v n 0 ~ 1 1 ^ft^t::^ 
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[0060] 09(i. ■i^>h/<yyT (EVTBU 

«i, mniRAwie nztsm^tih. ^^^;i-#^n 

(0~1 1 ) iZMitiLX. KCDREG <^-3-HP 
j^'X^) at^STATEREG (Xt^— hUv''^?,^ ) *< 

r 0 . 1 J , •" 2 , 3 J - r 1 0 , 1 1 J ii, ^ti^ti 
SB15£(G1) . IS2!£(G2) "-IB63£(G6) (C>t 

(006 1 ] KCDREGtC»±. rij^_>g-^iO« 

# (UP/DOWN<0:t>') J 0-f-ix-P*ItCitJCLT2 
jl&tc J: O^OOj. roij. riOj. riijo 
<,^-m*»3!><«&a4<X*. STATEREGfc»i. 

^{ci rooj , roij, riOj, ri 

[00 6 2] 01 0«, r;KTBL) 

Wli(fRAM6 HztS^^n^. ^-v^vU^^n 
(0—11) fcT'W'-y hFi:T\ ^— n-Hv'-^'KC 

tcStJC-fSt<OT-, ^Sc3£5:-&tf>T#3£l:iog;0~l 2 
<01 3ffle5tt$ri: OfiS. ^:±J. 1^124'. fi^itf. rc 

[00 6 3] astcMO, ikiZ, -^^yhJ^yyT (E 
VTBUF) <onCHfc:, h *J /f^ hizjtif&ti>^ 

(Jiie0 0~l 1 cO\.'>-m-fy^) SrS#iitf (j:J.7^ /7'S 
803). 0gitf, SI25£ (SKSPWS 1 e ) a^r^^X 

(CtittS^U v hF£0?rIco^ft5£<0-r-:J'*>4>. KCD 
liBSt^h. C:«39iS^t±. 139 (a) 

XoiZ^ -^'<.:x^y^'•y7TC0n = 3O?lJ^^*^V^T, MJ 
7y>f'<.>'hU'>''X:$'{C ro 1 J , KCDREGl; re 

[0 0 64] jm. hv/f^'Ohizjutxm^hfm 

i:m^-rt (^7" yrS804) . ^<0¥ilSl<±. EVT 
B U F (,ZtHfi> h 0 ^'^ i^:x.^lzmtjLtixtz 
f-i$'(,z^*)'k^ti^. 

[0065] ;^-x>7 7'S8 0 4cOWJcO^|g. Jbieh'J 
ro 1 J , r=5:i3t>7V-y h3!->'-eft& 
^ti. ;^7^yrS80 5lCji;^i, EVTBUF^OnC 
Hg?COSTATEREGlCX-r-h ^Olj ?:S#jitf 



i: ^ttC . WT^iXtc 7 W y h S»« 3 5 tC«JE^* KCD 
$rKCDREGfc:S§atr. Ci^T, KCDJidf— a— 

i>7l^ y hgS«3 5i03*>7U y hF=l 
2<03feia*»^>l#B<07U yhaJtt3 5) *<flrF$<Tjt 

m^irffuztht, f-A-jNyus^nJifnexxyrss 

0 2T- r3 J ^C^:r>T^^&C:i:*>4>, KCDJi rc4j 

mr>X. C:oii^(4. 09 (b) fcS^J: 3 
tC, ■<'Oh^<yyTeOn = 3<r>mziS\,^X^ STAT 
EREGtc ro 1 J , KCDREGtC rc4 j iH^^tl^ 

tix\,\fzi&^ii±m^^tii. ;^xvrs8 0 5<?>«yi 

[00661 f?rlE:^7^ y 7-S 8 O 4<?5¥i|Sq<?3te», 
MJ;<f-f'<i^h*<. r 1 o J . -r=3:i?*> '■:7P y hJi- 
7 J TiiSlS^d. XTr-yrS8 0 6t;:Ji;^. EVTB 
U FCOU^-ti n C HSSKfcttS STATE REGCO^ 

— ;t7Sr^-rX7^-h7'-:J' roOj S:. CHt'— 

in) .bmzmm6 3izmmLx. ^iasmimj-n, 

dcOift^H. ifTL)t7l'-y hgS«3 5(Ci*iB^&«ig 

Ogg^{co#M^Ji^K*«=S:$ix, ipaS6 3t4J:*x^S<t 

W''<JHI#*5f 7 U'<.;i'«*aj7 7 *»^C P U 6 O tCjg 

■r. 

[00671 fneXT^ yrSS 0 4<O*i|«0(5O^«, jbie 
VU/r-fCi^h**. r 1 1 J ^ rfgjjiSf^ (U 
P/DOWN<07r>') J T-*>6J©^{±. X-f y7"S80 

7tcji;v, aae^ssi i<o:J' y-?-r-:j'^^j»«ya 

S:Slir*--5'. JJcfcX-r «y7*S8 0 8^^3i^f , EVTB 
U F -6 n C H SBtCiJ tt S S T A T E R E G 

riOj (Jl^i§^4') 5rS#5i;^i^, s^.tc. m&M^ 
ii*iir<.^5KCDREG<0KCD?S:. f-A- :^;I<'C H n 
<0^'-yf-3SS-r-:J'TC (n) (TC (n) Ji, Jilfi^J' 
•yf"f-^'^^»i!lia-C*i6^,*x6) i:^-3r>'«:a 
•^-Xt— h-f-^' ri oj tCHf*-:? (n) t^ttc, 
^i!g6 3t=;iliai^S. mz^ J^^.-f yT'SSO 9(=jt;^i, 
STATE REGtC r i i j (f£if|§ii^fi%W«t») S:± 

i)m^^1xfz ^ 5 V ^^tCT . K C D tz=SlS<om 
WS) <OiS^WA*^-rs. 

[ 0 0 6 8 1 C: i-C. *^te<73Jg®Ti4. *5£SS«5 1 

m^,^^-!^-mX'\i^ T-yyy:$^^yXhx:i—^mX'm 
fe*<S$»tcS=5r 0 . -ttitc J; o T m^izWit-^m^*^^ 

mttz. Ztii^-thtztbiz. *3£aGtcOS€>ntc-:> 

i^T, aiKfc^ mta. mis^-^^itf roj t 
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10 0 69} ZtL(OmmtLX. 12<lOn<StC 

[0070] BufexT--/rs 8 04<r)mm<^^^^. -tie 

ai7 7*>^<7)?r7U"^Hl^Sfit:J:6'f'<>'h rUrJ' 
SSlOtCjti?^. EVTBUF^OKS-rSnCHSStCtJ 

/u«Kij 7 7 *»<5,<o y i^-^m^irSifx . 7 b u 

?!fm-^A*:t7U'<.;P«!ai7 7T'Jg^$il, JlcOft^tCj: 
TK^-r A- ^-/PC H n cOjS&#*<m«S . 
[007 1101 U4, H8<?)JX7"«y7'S8 0 7-C5l^f 

[0 0 7 21 A-r. ^-r^Jl'CHnff)^ -y^my'—:}^ 
TC (n) {C:J' yf-x-^'P z (n) iSrftA^«. (Xt" 
•/7-S 10 1). CLZX\ ^ yf-x— ^' P 2 ( n ) <±, 
n»a<0S8!£«tiija56 7*»^,«»&$iT.S<g^fcJ: 0^* 

t^-f-<^f65fcfrt6l (UP/DOWN) 

[00731 <j:c ^-3- y^r—yti^tr^mL. E V 

TBUFtc:iK:^&Ji*itXW^I.KCDREG (n) <0 
KCD*»^»7U-y hFSrWOai-*- (>?.-r •y:7'S 1 0 
2) . ^^:i5*>, KCDREG (n) cOKCDfcdf— n 

^<07 W "/ h F <?)»^?r:*y) S . 

[ 0 0 7 4 1 ijctc, itefijo aiL7t7 i^ yh Fizam-t 

SLED (^g52 2) tcSS-rmSSffiL (F) S:, L 
(F) =AXTC (n) iZj:':>Xm&-i-i>t^iZ. gfe^ 

Ltimmmi^ (f) -0x^852 2<ofBt^S:?T 

-5-C (Xxyrsi0 3) , 2|s:5!iSJr»T-r2.. =5:*J, 
^AtCft^t-C, &lji»fA = TC (n) /B<Oj:atC 



0 , K C D iZttOi-rh 2 2 *«5£g5« 5 1 Offi!£3fi 

«iai 7 7 A> CO y ^ - >'fi^{C J: 0 S T A T E R E G3&< 
r 1 1 J TOO J iz^^tXtm^ixh. 

[0075] :^m(i<r>mmirzxtni. mtii. 

•y haj«3 5^irFLT*tiE-r63£a5«5 1 ^asrrs 

U y hgP« 3 5 tC*Jfl5-r Sa^SP 2 2 A«%3t-r . -tO 

BB*<5Bt-f-*. ta!oT. mmzf>h^u^3\i:m^ 
LTtrJa^tctJ^-^T, ^S^gP2 2<05BfcWJK{cJ:o-C, 7 
W-y hap«3 S^jltT-eoiSSiSiiSSr^t^J: OffiS 

w^mmmz^xh:itifix%h. Aot. 

irrt7t7P yhgC«3 5S:«l8L'Cliig 

10 0 7 61 :<s^lM<0»®r<4S /atC, txy-fe^l^ 1 
5(15x, 1 5y) {3j:oT, =&?£SP*f5 ltetc^3£ 

2^A-JrvUi;Urn«*^«>, #!mGfc:«Sn{CO«,> 

mit^ntX=^^n'y:^-i^^m^j:h^hiio\.z 

Lti(7ix\ mm<r>^:}'—i,ziHfhTyy:^ho—i'by 
^co:f3(^bmiti,zm\:.xm'^i:m^^jLhzbi!sfx 

[ 0 0 7 7 ] =5:*J. sfsSltt^cO^SS-CtJ:. a!3£<0:fir|fil<0«i 

am^ T yy/y^-y:xv\D—:f <r)2ijmzm^i,xm. 
1 ^=tts^r«^fflB:<io*■|filA»^><o^'^*^cJ:*Kgft*^5 1 CO 

[00781 (iS2o5isa[co}g® ) IS 1 crysm<mux 

a. «!S3!g$lcJCUT^a52 2<Ofl3»3fiS$:S=3:'b-«r 
S i 3 1= L/C**, 2J=IS 2 «OIUt<OJg®T'<±, 2 2 

J4mi<O5ISfic0Jg®t|3I»-C*>S*«. Sl-Hl oicia 

^'•7f"r-:J'^St«IW3!MI*. 01 1 tcftiTH 1 3 S- 

m\.^xmm-r^. 

[ 0 0 7 9 1 0 1 2J±. m2comt&<7)mmizg^^m'f^ 
:^2cr>mmcr>mmxM. mi<o^(/)mmizinf 
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[0080] ^gB8 2J4, m'^lZiS.mJSM^ixJ-zf^ 

tmmiz^ m^p^ a 2 <±#ks5« 5 1 

n*. #«^SB8 2tc{±, l6S[Hl88S58 4*<«^$irT 

tjo. i&aiii»at84fc:(4. hm^^-fv-LFR 

( R L) , ( G L) co«-r y — H(ffltC(4m^i^«BE V*« 

[0081] V'^jumm^a 3i^ii><7>3:^m^^^ y 

LI, L2, L 303 ^, fi^5-r V-L 1J40R(HI8&9 
3<0— *<OA:^3tC, <1^9-f >'L2(±OR0B9 3<Offi 

>'L2l4OR0K9 5cO— ^r<OA:^Jfc. «^5'f>'L3 
li:OR|gK9 5<Offi*-OA*tC. -t<X-r<X«88SfLrv^ 
6. 

[0 082] l&ailI»g|J84(4. AND(a]»9 1, 9 2 
Sr*^&. ^U-y hm#7-f >'LFRJ±ANDI5I»9 1 

<r>—:)jcf)XijRZ/A N D niK 9 2 £0— 

OR|gS89 3<oaj*J4ANDigS89 KJDflfcfi- 
<OA*t:^SilTV^*. 0R|lIK9 5OJfJ:>J»4, AN 
DlHISS9 2<0f^i!:S^c0A^Jtc:^^^$f^TV^S. ANDESS 
9 1 <oaiM±^ yj<—^ 9 4 t:-ftLX^-^ H ( R 
L> <^;*V-Hfc««g$^t, ANDigR9 2<oai:^<i>f 
•yj^—y 9 e^itl^xy^ ^—V (GL) (7)p&V-HlC 
«^Sn-C^>6. «-a^8 2. i&gJl3I8Sa58 4, U'^ 

/I'tftmif 8 3j4-f-^t-r*ti«s*<^aiic«ij«$^i.s. 
[00831 tm-thm\ 3 <7>>imi>zx o , ^m^-r 

^^mm&Ha 2&t^-E-c0^feiSr«^-r-6Jt:46iOfi#T 
C (F> 7W-y hfi^^'f >'LFR 

a. «-5£gm5 imc, 5Bt^-r'<#^gs8 2tc« 
14, fi^Tc (F) ^mi5 imz. 3* 

<Ofi^5-f ^-L 1 , L2. L360V\-riX*»lo5: TH I 
GHj i/-cJ43-:>-r'<-C«r TLOWj ft 

S. 

[0 0 84]mtf, 7Uy h<i^7'f V-LFRAiTf^ 
i:i:o-CU&^^8 2lcWL. ^-L l<50;^*t 

TH I GHj <0i:§J4. ^^-fsT-H (RL) <Oj!rV— H 

*<rLowj fc^oT, mimmKizxriy^^-v (r 

L) <o;^*t%*^€.. c:fLtcJ:0^SP8 2*<35ife(c;|% 
ytLX^i.^. ttz. fi^^-f>'L3<!0;V7&< TH I G 
Hj <7)i:#«4, ^^^-H (GL) O^&V-FA^ tlo 
Wj t^-oT^^f it-H ( G L ) CO^A^-^-rS . Clfl. 
(cj:0^gP8 2*<tife(c5&3tL-C^;cS. ft# 
^'f >l.2(r>/i-i)^ TH I GH J cot #J4, ^^-f:t— H 
( RL ) S.l/^^-r:^-K (GL) c7)S5;^y-H*< TLG 
Wj t^r-oTP^^'f Jt-H (RL) , (GL) H^^^-T 



h. my-i^-v^ (RL) , (GL) *<jasEss*tT 

v^S^i: Sfet:J:ot:^g58 2»4Jlfete:fB3eL 
T;^p^X.6. ft^^-O-Ll, L2. L3«0-r^T 

TLOWj <7)i:$'J4, r-f ^-H (RL) aiA^^^-f 
— H (GL) <rmilV—Ytll^ TH I GHj fc^roTW:*^ 
-fjf-H (RL) . (GL) Mzmt\^t{:\^. Z.<n^ 
J4 , «^g5 8 2 J4}g*T«®cOi i Tft & . 
[0085] 01 3J4. a8<0>?.-r yrS8 0 7t^e}f 

[0 086] 01 Koxx-xrsio itRa 

fc:, f-V^;PCHniO:? y^KSx-:J'TC ( n ) tC^' 
•y^-r-^'Pz (n) trftA-TS (;«.-r<xrS3 0 
1 ) . im. :J'«yf-»ffix-^'TC (n) OffltC^Jtr 
WihfSm^'^o. -t^h-tp. TO (n) ffii:ifcl!SEB3ffi 
a. b. c tiM^itnL (:x.r-vyS30 2) . -eto 
IS«(CS":Jl-^-C, TC (n) tCfiTCO, TCg, TO 

4Sfg■C'ff«si^i.. cciT, ^f^2co^cr>mmx' 

J4, fiTCO. TCg. TCy. TCr{4, m7<D:^7- 

a<b<c i:V^3:*:/hK^lci£^S<x6t»<0i:-r6. 
[0087] fl?ie;«.-r y rs 3 O 2 •C<0:*:/h ifc«!OiB 

TC (n) <aTS)i)lS^{4TC (n) ICfgTCO 
Srlft^L (;^T-y7'S303) , aSTC(n)<bT 
*6^J4TC (n) tefiTCgS-IS^L {Xy^-yyS 
304) . bSTC ( n) <cX'$>&^liTC (n) 
t:fflTCy$:^L (;:«.xyrS3 0 5) , c^TC 
(n) T**J&^I4TC (n) tzeTCrJra^UT 
(x-r yrS306) . t^-«t<O%&t>;^.T--yrS3 0 

nzmtt. 

[0 088] Xxy7'S3 0 7-rJ4. 01 l<^)XT->y7" 

S 1 02i:(5l«{c, df-rj— Kt— r/l'S-#BgL,. EV 
TBUFtC3KtESg'ii**XTI<^aKCDREG ( n) CO 
KCD*»^,, f63e^-r^&7U'-/hFS-«I'?aJL, 7 
U y hJg^il-f-f Sr^S^ffllIlIS&6 4(Ciliaj-rS. dtt 
tCiO. 5l3ta^^#a^8 2tC«^Sn-CV^S7 
U y h«^5-f i^L F Kifi^yh ^Kh . 
[0089] mz. X-r yrS3 0 8Tii, fiJOai$*X 

7t 7 u -y h F \.znmt h 8 2 t,zm-im.wMi: T C 

(n) fflCJ;oTS(lfeL-C563t^^S-ffd. -T^:*)*., 
fi-^TC (F) Sr. TC (F) =TC (n) IcJ: 0* 
**^^TC (F) S:^^JffiIl2lK6 4tc:iiia}-r6. 
C:<T.fcJ:0. U'<^l'«iaiS8 3€r^i-LTm^5'f>'L 

1. L2, L33&< TH IGHj t.fzl,t TLOWj t^: 

[0090] ^mUZM^ TC ( n ) =TC 0T**« 
^{4. ffE^5£$*«fit>35i^iS-&T'&'3. ^gi58 2(456 
3tL^:».^. TC (n) =TC g-Cft6i©^{4. «5£^$ 
*«2SBtcSvv©^-CJb'5. S^SP8 2t4»€ifc:fBt-r 
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6. TC (n) =TCyT-&SJ©^{±. fe3£^$7!>*3# 
BtCllV^ (2»Bt=^V^) i®-&TAO. ^ge8 2<4j| 
fetC%3tLT*i&. TC (n) =TC rfftSJ®"^ 

t::»3t-r*. ^coJ:3tcL-r, ft3£LAc^$**^S?8 
20fl3tfe^ci»?ESll$#^, mmiim&Ltz^^i:^n 

mmi 7*»4><0'J ^— yfi^tCj: 0 STATERE G*« 
r 1 1 J A><i> rooj ic^&^T'^^ixS. ;^-r-/r 
S 3 0 8(09mmii:*^mit:I^T-tl>. 
[00911 :i£^(7>mm(,ZitxM. *^8 2«, 3£ 

[ 0 0 9 2 1 ^rfc, ::^mmcOBmX't±. m8<r)Xr- yT 

s 8 0 i<n9 -/^"f—y^mmvmM. s^ic-t sja 
a (® 1 3 ) k Lfc**, iixtciraiT. » i <ose»<oJg 
)B-CT5U/ifBt5SJK^tcJ:S3!5a (011) S:0f-t!-T 

[00 93] ^rfc, ^1. mi<r>'mmvsmz.ii\^x . 

a^2 2 (^SP8 2) i:«SK;:5^gP?r«-3£gP«5 

itttciomjftft, m&mx^mLX^ti^vz. m^m 

2 2 (^^8 2) i:l5|«{C«8!£^S{;|5tTJbf5fBt 

$ J: OffiS-r c: i: *<T# S . 

[0 0 941 ^rtJ, ^1, 352<OSQi6cOJgfiS(wtiV^-C. 
«63aS$fc:i5tT^^2 2 ( 8 2 ) oasyseiS^S=5r 

[00 951 (SI3£OS^feiOJg®) ISl , m2c0^j|fe<0 

Wmitbhif. Hl~01 0fc:@14S:jBi. l63t«S^ 

01 KcftiTHl 5 S-fflv>TiJiBB-r-&. 
[0096 1 01 4»4, »3<?5|Q6<^®t=tfi&m^ 

•X m^^'f >'LFR^i^*-^!t;S*<m2<oiiife<ojg®fc: 

tJ»t&^5^fflll5lKS.Lf^S? (012) i:ffljatTV% 

6. ^^-fjT-H (RL) <0;<?y-Ht=i4. fi^^'f 

1, L236^iK$^. y^:^-Y <GL)fl5Xry-HtC 

[00971 fibsfsa 1 5<o«iatcj: 0 . fKt^^-r 



ajS8 3j4, fi-f-Tc (G) tcs-:Jv^-c, im-th^sa 

«5 llCttje-r€>3*:<7)fi^^'f ^-Ll , L2. L30 
v^-m*»lo?: TLOWj t-thi)\ ttili3'0-r'<X 

TH IGHj t-th, 
(00 981 mx.ii. m^'7^>\^l<r>?t-if fLOWj 
ffit^M. y-i^t^-Y (RL) <r>:^V—Yt^ TlOWj 
i:^r-5T, 9Jj!JiimfflcJ:0:J^'f5l--F (RL) 
3te-rs. c:fHcJ:0a*SS8 2At#fetc5BKLr;^i. 
S. iLJt, ft^5-f ^LSco;^^** TLOWj tot ^14. 
:J^-f3j--K (GL) <0;^y-H*< TlOWj k^r-sT^^ 
>f:t-h' (GL) co;^*-'^^!) . c:fHcj:0^S?8 
2*«*tfe(c^LT;^^x.i.. *7t. m^v^>\^2<n;f). 

TLOWj <0t&<4, :/>f:t-H (RL) at^^^'f'T 
-K (GL) «Op;>&y— H*^ TLOWj i:^:-:>rM:J^-^ 
it-Y (RL) . (GL) *»JttC5Btt-6. CllltCj: 0 

ai^5aj8 2**«fetcf63tLr;^i.&. 

LI. L2, L3-r-^T*« TH I GHj <7)fc&l4. 

^r-K mfy^:^-Y (gd <?5M;^y-H*< 

THIGHj i:5ro-CPir'f3i--K (RL) , (GL) 
[00991 01 5»4, 08<OJ:<.-r x7*S8O7-^lfir 

[01001 ?fe3e-r-^&«^8 2<7ini=Mmt 

1, WS.G ( 1—6 ) Sr, G= I NT ( n/2 ) + 1 J: 
OfliaiL (;^TryrS50 1 ) , TC (G) tC^' yf-x 
-^J'Pz (n) S^a^-rS (-:^7"</rS50 2) . 

X\ r I NTj \i r I NTEGERj <OMX'$)*). 
(n/2) OSO/J^SrWOJSTTtSSCeSr^i^)?.?^*^ 
<OM»-e«>S. iJCtC, TC (G) =AXTC (G) t=J: 

-^rmrc^Tc (G) c:«oj?f;t^TC (g) 

(:x-7^.yrS5 0 3) . -r^Jhib, TC (G) S-^^ 

ffli[si8S6 4tciMatj-r6. dmcio. K^i-siajsiss 

?r:A-LX, TC (G) fOffitCjCtXfi-^^'f V-L 1 . L 

2, L3*« THIGHj ttiii TLOWj t^t. 

[0101] 01 3<rmmbmmz, tc 

tSSv^«^«4^^8 2<05i»4fl3tL^rl-V «6?£5fiS*< 

2 #gtcfiv ^m^tmirsi8 2<7)mint&iz^'th . 

SE^3S$**3#BtcSSv> ( 2»Bt:!S5V^) «^{4^as 
8 2«^»4Slfetc|fe3KLr*i*. S8?^$3&f«<>5Sv^ 
i©^J4^g?8 2 <O^Ji:#fet5£3K-r S . V 
t>, mSL^IXfi^W^S l<7)S:g±{c#1tr6^a[8 
2<O-y(Ii^Sf*<3%3K-r6<0T. «j6lll«A»t-C-0KS5*t 
5 l*<H^tciSSS$ix6. -etrkPI^tc. g63£L:rc3fi$ 
*<«^8 2<D563tfeCJ:0IES!l$^i. ^J4SE3£L7t 
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[O 1 02 J ^rti. frie^-5r/rS5 0 StCtil^T, ^ 
SAtftiT, Wi»fA=TC (G) /B<?DJ:3{C (B 

'^^I'fiiaiT 7*»t><7)»J^'->'ft^tcJ;i3 STATE RE 

G*< r 1 1 J roo J (c^:S*-C««?sns. xr- 
[0103] ^mcr>mmizi:tti£. $>i,^Sin5 l 

-r«>. 563teL7t«^g?8 2co5in4. imsinzi5\,^xnm. 
co?ijfc5£S8«5 1 t<r>Mimm-h< m^Lfz^ns 

^rtJ , *^<OJB® T'(i ± . 7 P >x h SS« 3 5 S- 12^ 
S-ti:6y"cy)<0^gC8 2 «rfil3£tc*»*>i5&K<Ol2iJtcf<J 

fflttit— »iStf>* C: 1 3&<T# « . =6:*$, ^ii^8 2 

[ 0 1 0 5 1 5r*i. *ll«£<?3JglSn±. «5£UJt5£S5« 
5 l<0S*±Cl¥=!trS^SB8 2cO?iJ^gB&5BI£$-ti: 

3{»»^»»± , -^-r L i>-^9Ufc^< r t J: < . -m<^mfr: 
jstc««r&^a58 2 i: ^(T^ism . isi t^co 

m 1 o-ro^ ) O^IS 8 2 SrSBK? Hi-* «t 0 LT 

tJ:v^. «r{c, yw- f ^g5«3 5*<^rFS<^/^«t®T' 
tyfllcfcUT, if T$iX3^>:^*IS8 2mi'f^-:ar< i: t> 
lo<7)^S^8 2 Srf63tS-frS J: dt=:-ratf iv^. 

[ 0 1 0 6 ] ^rt>, ^mmcommvii.. ^ses 2gf 

izLtztfi. ZtHZittX, 7W"y hgS«3 5*««nF«lf^ 

iztr,x. m^<7)m^iz^xhzt*^x'^h. 



[01071 'tKci>*>. w^irmmLtiix'^izmi, 
gstr 5 1 (TtMi^mitzmftz^m'T- l d i — l d e 

* . S£K Lfz^mi 5 1 co®;R±tc#l£n>^aJ8 2 
com-^Sitmz^^-^t^XoizLxtX^y, ^<r>io 

^X\ LED05S3Kfc:J:i«:*jm 

^ZX\ 5bt*^=^LD 1— LD6teli'|^^gS8 0 

(LCD) ■CHifigr*J:-5fc:U-CtJ:»r\ 
■5-Oi@^{C«>->Tt, 5BK«^LD 1— LD6/S'(t(i. 
fBt3K^LED?rSlffl-r6<0*<aiLV>. 5:-tf^r4>. af 
\^miX'i>m^ifi^mi,z^htmtz. >t-r->'*«*fc:t5 

[0 1083 m2 . ^3c7)Slti<^J^®T\ «-fi^ 
^-f^-Ll, L2. L3tC8£-rm8£E^J-S:©JffllLT, lip 
fefBt^^'f 3^- H ( R L- ) 2W;«fe%3er-Y H ( G 

mJJfhff>f^lz^^itX^iti>J:o^0'f^l^EDi: 

[0 1093 i^4<7>mm<omm) m i <7>mm<rmmx 

5 l«Og63J) tcScfV^T. f&3te-f-'<.#^^2 2 (8 
2) *m4<OSU&<?5JB®T'«. ei6«^ 

x-^'fc Lr<OM I D I (f^aB^S^x-:? ) t3S-:J 
V^T^SB2 2<7)5Bfc$(IffllS-^f3. ^fcSgMiOJ^ffiT'li, 
S2|!:fl<rB!««m 1 <0Sgifi<7)jg® t mmX'Si^iiK ^ -f >- 

v^, ^t>i,zmi7m/mi&i:mthzbx\ m\-m 

6 , 138—0 11,01 6-Ha 1 8 S:ffli^-C2j=5li£«OJg 
10 110 3 01 6J4. 3js:|ISg<OJg.®lcte(tS;<'f V/U 
[01113 X-r-yT-S 601, S 6 0 2T«4, 

07io;^7"-yrs 1 , S2fcR:^coi!|igii&SlffU, 

4, S6 0 5T'(±, 07<7)X-ry7'S3, S4tiaiei<?) 

^^^ras^ll^fu-c, i5iex7" yrs6 0 2tcMs. ^rfc, 

X-r-yrs 6 0 5fl5 r^<^fl6Kiaj Jij*U7t:#« 

M<^)(iA\ sijiM^oss^Tif^^ <■ 1 J t^-reiwi^ 

S^7^^^AUTO^, St^*01 7<0X-r-yrS7 
0 4-C^-y h3n4^-fVT<?D0r^^t (m«f, 5 
mmsec ) <OiS^ ttfi^ftS . 
[0 1123 01 72it^l 8«±, 01 ecDXT- yT-S 
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6 0 3X'mfT$ti?>mmi'i:'&mmmm9m'nya-^ 
[0 1131 t-r, ^mmm^y'7f^Auroi}< 

0 1), -5-O«8iJ<0lS«, AUTO= 1 -C^rV^^^Ji* 

3?iBl$r»T-rs— :«r, AUTO= ir«>&i§^{iX7" y 

rs 7 O 2 izm^^ mm I /Fg?7 6 $r:ft-LTM I D I 
ft^«:S«L, SflLfeM I D I<l#«fOdf-3-H-r 
-ryKCD-g-tf— 2|=SIJ6<75JB®T'«. il 
ftI/Fg57 6 5r:rt-LTSfiL:t:MI D Ifl#SrStcSiJ 
ffllS!ia*fi=d«^«r0i|^t-6**, MIDI fi-^i: LT 

[0114] Sft^tiSM I D I m#4'cOx-5'tcJ4, 
- H-r-^' K C D k ^iitzHt&i-i 9 -y ^^-ifTCA 
T, r N J T-^-r. 

[0115] iJcfc:. S^L^iM I D I <i^*t=#-3- 

H7'-^'KCD*{J>**>S*>S:W1L (;:^v^ yrs 70 
3) , ^ffmmcol^^. df-3-H-r-5'KCD*i^:V^ 
<S^<±*S!ffl$-i»T-rS-:S-. «^f— n-H-r-rJ'KCD 
tfitj^m-^li. x^-/zrs7 OAizm^, ^-(TTirm 

[0 1 1 61 iJctC, 4r-3— h'T'-^'KCDii^df— 3 

-}ty'-^^KCD'sm<r)m.mzmm^tihM i d i -r- 

^'SrSfiLTwiXiSrEVTBUFlcIXOii;^ (;^-f /r 
S 7 0 5 ) , Bf®^iat**giaL7t*>®*»S:4ai»<I-r* 
(x-r y:rS70 6) . ^UT, mS8#^t*«gjg-r-5. 

^•c-««riex-r /7-s7 0 5os^jri^oig-r. -e<oie 
=>f-3-Hx-^'KCD*»i^— ^$n3tii:i», 

^T-y N' y 7 r K E Y B U F tc<S»i $ . 

[01171 ijie^^^T' Kfzrs 7 o 6<^«!i<o]e«, 

m^ti}<m&Lfzm^li. EVTBUFi&-9--^L. N 
«a<0=^-3— K-r-:*'KCD-Cft*KCD (N) 
■^tltzmtthf' •y^'f-:fTCA (N) kit-fe-/ hU: 
LT e i&fS^ffl^ - 3 - H U v-'^ ^' K D R E G ICK 0 ii 
X.T (>^-7'y7-S70 7) , ^— y t KEY BUF 
i&5|-— /P^'UTL (XT--/7-S708) . A^^hmc 
5: ro J tciS^-rS (x-f •yrS7 09) . 

[0 1 1 8] =^-3-Ht— 7';WS-#fraU. KD 
REG (C) <0KCDA-*>7W y hFSrWOai^ (;^7" 
vrS7 10). -r^ip^., KDREG (C) OKCD 
t ^- 3 - H T— T'/Ucolg n yiltctitt S K C D i: 56*^ 
■r*i:C:-?><!D7U y hF<0##S:*«>l.. iXtC, KDR 
EG (C) <OKCD*<df— 5t>'-r— ^'■Cft6A>S*»S:W 
Sfl-rS (Xx/rS7 11). 

[0 1191 -tcOWSqeOiem, KCD*<#-3r>'-r-:J' 



iX/c7Uy hFtcWJCfSLED {^gS2 2) (CSE-T 
^sSiiL (F) L (F) =AXTCA (N) (Ci-s 

T^-r&k^tc, i^^L^cmiSfflL (F) izx-^xm 

^2 20»3fc«SI^$:«3. ^:tJ. ^At:ft;e.T. 
i{fA=TCA (N) /BOi^tC (BJi^St) . mSC 

Srfflv^Tt J:<r^. M I D I fi-^4'coKCD 

t=«i5-*-4^S82 2**, MID I fi^3&*S^-r!iS5«5 
lcOS£3£5S$t::|Et/>:HBi,$T'5S3KL, ^{±SE!fer'< 

[0 120] actc, xxyrs7 1 3^zm^•c. ^—3 
-KT^-r^us-^B^u, f-v^/pcHntcim-ra^-jJ- 

>'i:KCD (n) kTCA (n) k Sr^iiS6 3(Cil£ai-r 
&. c:*i.fc:J: 0 , MIDI fi#tcfi!r>T3|g#*«««Six 

UT (>«.-ry7-S7 1 4) , KDREG (C ) <Of—^ 
*<^r<'ar-?fc*»5*>S:f<ISihr« (;^7^ y7-S 7 1 5 ) . 
-e<7)*iJSiIOj£ll. KDREG (C ) ^'**il?l3rr«. 
%&«Mffi;^-r.yrs 7 1 Otc:M->T«0<7)7'-:J'<0«i 
atcSf4rrS— ^r, KDREG (C) <n'T-9ifi^£<*j: 

[01211 B0ie:^-r y r S 7 1 1 <^%\\<r>^m^. KC 
D*«dr— sfVx— ^T^:V^J&&<4, ;s.7='-yr S 7 1 6t= 
il^, df— 3-Hx-r/U$r#ML, f-A-^t^/UCHnC 
ra-r€.=Jf-5r7i:KCD (n) i: S:^M6 3 iciSai-r 
6. Ctttc J: O.MIDI fi-^(c€e-:>-CSg«7&«m«S*T. 

7 u -y h F (citjc-r €. 3$aG tr*t jc-fs -r^ 

r<0^fflx-:J'?r:?UTL (x-r yrS7 1 7 ) . 
iiXf" y r S 7 1 4 SrSgfT-t * . 
[0122] ^'^(r>mmiZi.tV,i. gflLTtM I D I 

»=*tJtEr4^gS2 2 j!i<«3t-^-S . ^ffm. M I D I ft 

^^<n^ ~,^^—9TC K\.ZV^\LXm5nWl KTi^^m. 

S*<3Sv^Jiif^at2 2*<H8&<faK-r4. «!oT, ^ 
^g?2 2cOf63l£WJK(C Ji-J-rS^K-r-^^^? Sr^tCi 
Oie«-rSii:*<t:'& 6. M I D I«#$-«#;<^^ Hffl 

t:, Sf^-T'^^t^U-y hai«3 5*«MI2SixSOT', ^ 

wmwsLm^tsm^\ziSi:iLXh:L\zi)^x'^h, 

T , 7 U -y hSm&rrfE^^'^* $ Sr«^ 

[01231 3fESeM5<OJB,®t=:*J»tS0 1 8<0^7^ 
•y7'S7 1 2-CJ4, M I D Hi-^tCS-:y<f85rr'<.^5S 
${Cfl5tT. *t(E-rS^gS2 20%5t5fiJSSr^-«iI® 
•r6J:3(cL/'C3&«. fl5t^aiCft;tTS2<?)llj|fi<Oje® 
•CS^Lfc i a =Sr»3tfe<^^iraSBI»*1f ^ J: 3 1= t J: 

[01241 in:, *llit<0»®T«4, MIDI fi^tc 
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ms&<r)mmx'jni.f::^:^(sm^<cxh9SM mil) 

X'frvtz^<.zxh9m (013) . t.f:i\t'm3<r>mL 
(ommx'irii,tz±wm^i,zi. sKis (015) imm u 

:?^$iifflijaat±. *-Hift^tcJ:o-cestc«i«^iig 

I O 1 2 6 1 ^r*J, ±ie»5 1 ~»4<03ltt«OJBJilT-J4, 

14. «-g<R?£(=-5-ii'e'il**JCLTLED«f«0^geSrl6 
(MI D iffi-^fc:J:Sia^J4SE?^'^?'3$S) tcKJt 
l^ti, m2<^Htt^Oj^fiSi:ll«lc^acol?btfe$r^ 

m3<OIIS6iOJg®i:|SI«t~. l?3iL?::^<a!£ (MI 

D ifi#(cj:6ig^««i5£f'<S'enai£) (c«je-r«.± 

T<r>m^t:mt^^i>J:oiZ'rtHi. mmzH^^Jbi 

!^u^i>wm(,zm2^ixi>, ztiizx*). n^^^-yiz 
':>\.^xm3<7)m&(r>mmtmisi<omki:m-th:iti)<x' 

[ 0 1 2 7 1 ^rti, ±Mi^^m<ommzti\^X . 

tii, mmmmsnco'^izm h-r. nm^<omx'f> o x t 

^li^<7)mmzX-^xm^^ix&ii(Ot:m^^Lfz^K Z 
tHzmhi,<7iX'^j:<. mx.li. rJ^^f-^-n-h-coidtc, 

x'f>*)^t><^. mziti:>-r>xwtr^^ym.m<^^^^-( 
Si>:^mM^^t:^-r&m^iz%>mm^t:tct>i>, z<r> 

[0 1 28] ^:B, ±ieaSl~IS4<O||jfi«50JBffitCl3V^ 
T, ^^2 2 (82) LEDTfll^UJt**, f&3t 



a€-i5ffl tTtfflES^jisco J: o <.z^=mizm^m^ 

a^Jt. S2, ^3<^llltOJ^ffilcfc(,^T, 

li^5Bt:S^^:i--H (RL) 2Slt/«ife 
^- H ( G L) <^)«A-S-i3-»ir-e^Sa5*fllfiE L 

D $:e^^*)-li-T i 0 #i6iffl*>< 5&3tfe«r^i T t J: i ^ 
mz^ SfeS-iWffl-r Si ft?^Sfe:*StT 

f,zi^h. ^tz. 7-o^^^An-h-A<S3S«E«t^$-:rhL-r 

[01301 ^rtJ. ^:^^<^.^OJ©^^Oie^g^!^«sfc Lr<4> 
x-f^^i?. CD-ROM. CD-R. BISl-r-r. 
[01311 . 

t«BBcoj*«l ULkMmLtiiolz^ *fWB<oit*JSl 
X^X. m^^$i:WMizX'Oim^M,izLX^ 

[01321 izxtni. mmssi^irmi^izx o 

[01331 m^ms izxtm. msm^<r>^3m& 
* tzum^^izx -> X . misrm s srss^t^fflis-r * 

[01341 iS3?«4 (ciatf . m^^u<r>mem. 
t.tz\i^^\zx -iX . a^<o3!6$ ^s^t^ieai-rs 

[01351 ia^5 CiixJf . »f^L/cWii?^i^X 
[01361 iS^e (c iixJf . IQetcffi5£L^J®^tc: 
[01371 i8^7tzJ:fLlf. iStSx-^'SrSI^Xf-f 
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[0 138] *f|nB<Ol9^8*ci:ntf- «l2^95tO 

[031 02coA-A«»c»3IS4J-BrffiHT**. 

[04 1 -b ^■9-f*:c7):>J-j|?^ffi0TS> S . 

[051 mi<oB-BmziQomi^mmmvhi>. 

[071 m^ffitctjtt^.X'f V/U—^^tf^MStTJ^o 
— ^-v — h Sr*-r0Tft €. . 

[081 07coXxyrS3-CI^SfL&'f'<.>'MX 

[091 -f'<.>'h>'<y7r (EVTBUF) CO««CO 
[010] r/KTBL) <0«tfiEiOM 

[0111 08cox-r</rs8O7-C-||^T$ii*^'-/ 

[0121 ^^m<om2<oms&<ommizmhm'Fmss 



[013] I^Jg®^^t>V^T08<O;^.7^•yrS8O7■C 

[0141 3 «0llt&(O^JS(C^ 4 fi-?is^^ 

[0151 lli^®lc;*iV^-C08tO^-r y7*S8O 7-C- 

[0161 2|s^BJ«0|g4<OlltfiiOj[B.®tCtJ{tS^ -f > 

[017] mmmzauxmi 6<r>x7- yys6 0 3 
x-mfi^tihmmi-^'&^mmmfmcDyu-^^r-h 

[0181 Sl^r^b'&Sfftja*«ia<O01 7<^^<0 
y a—^-Y — h iTrrrmX't} S . 

[«F#<OiKBHl 

1 im^. 2 3 #JS;^-f -y^SB. 4 

-'N-^^;H*f^g8, 53£A:»3gP. 6 >tUxa.y 

10 -^y^t^ (m^Mbi^t9itii^m. ms^im 

tB#S) . 14 W<^-», 15x, 15y ex 
V'-fe>'1f, 16x, 16y 16a Jt, 

2 2 *^(«|g^S5). SlJV^^X'f y^, 

3 5 7U- y hSP« (^i^^^fflX-f -y^g?) . 5 
1 3£gP« (%^^"f S>'^^^^S) , 5 1W 06 
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